We theoretically propose a simple setup based on a three terminal triple quantum dot in the Coulomb blockade regime as a heat flow allocator to spatially separate heat flows along two different channels at arbitrary proportion. We show that a constant output heat flow ratio can be obtained in a wide range of system parameters and any ratio of the output heat flow, whether it is an integer ratio or a fractional ratio, can be obtained by directly adjusting the ratio of the energy-dependent tunneling rate. * Email: zhangyanchao@gxust.edu.cn 2 / 12 Engineering and controlling heat flow at the nanoscale have attracted considerable interest in the fields of modern science and technology because of its fundamental and potential applications for the development of nanotechnologies [1] [2] [3] [4] [5] [6] . In recent years, the double quantum-dot systems as new candidates show great promise in the fields of thermoelectric heat engines [7] [8] [9] [10] [11] and refrigerators [12] [13] [14] [15] . Nowadays a significant effort has emerged that is devoted to designing a new generation of thermal functional devices [3, [16] [17] [18] [19] base on the double quantum-dot systems in the Coulomb blockade regime. For example, thermal rectifiers/diodes [20, 21], thermal transistors [22], thermal logical gates [23]. In addition, related applications have been extended to the field of thermometry [24, 25] and quantum information [26, 27].
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In this Rapid Communication, we further propose that this triple quantum dot system can also be used as a solid-state heat flow allocator that can produce two arbitrarily proportional heat flows and allow them to be separated and extracted into two different channels for further processing. ) is connected to its reservoir with temperature T  via a tunnel barrier   and permits particle and energy exchanges. The electron transport between the quantum dots is forbidden but the Coulomb 
where † ( ) d d is the creation (annihilation) operator of quantum dot with a single energy level   . The Hamiltonian of reservoir is defined as † , ,
where k   is the energy of the noninteracting reservoir electrons with continuous wave number k , † ( ) c c denote the creation (annihilation) operators of heat reservoir. Finally, the tunneling Hamiltonian between the quantum dot and the reservoir is given by
where k t  and its conjugate k t   denote the tunneling amplitudes.
The triple quantum dot system is denoted by the charge configuration , , M L R n n n , where n  are the occupation number of quantum dots  . In the Coulomb blockade regime, each of these quantum dots can be occupied only by zero or one electron ( 0,1) n   . Thus, the dynamics of the quantum dot system is characterized by eight charge states labeled as , , , , , , ,
In the limit of weak tunneling coupling (
, the broadening of energy levels can be neglected and the transmission through tunnel barriers is well described by sequential 
The 
In Eqs. (4) reservoirs. In the present model, the electron transport between the quantum dots is forbidden.
Thus, the heat flows fulfill . This means that any ratio of the output heat flow can be obtained by directly adjusting the ratio of the energy-dependent tunneling rate, whether it is an integer ratio or a fractional ratio. This is a nice property for practical applications, since it does not require additional regulatory external parameters.
In summary, we proposed a heat flow allocator that can produce two arbitrarily proportional heat flows and allow them to be separated and extracted into two different channels. We demonstrated that the device can achieves any ratio of the output heat flow by directly adjusting the ratio of the energy-dependent tunneling rate over a wide 
